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ABSTRACT 4

Problem Definition Studies (PDS) on potentially Toxic Chemicals were

prepared. This report gives an overview of the efforts involved in the

preparation of the PDS and the subject areas covered in these studies.
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CONTRACT SUMMARY REPORT

The Franklin Institute Research Laboratories prepared Problem Definition
Studies (PDS) on potentially Toxic Chemicals under the referenced contract.The
following eight Problem Definition Studies were prepared.

1. - Occupational Health and Safety Aspects of Diesel Fuel and
White Smoke generated from it (Volume 1).

2. - Occupational Health and Safety Aspects of Phosphorus Smoke
Compounds (Volume 2).

3. - Occupational Health and Safety Aspects of 2,4,6- Trinitrotoluene
(TNT) (Volume 3).

4. - Occupational Health and Safety Aspects of the Fog Oils, SGF No. 1
and SGF No. 2 and Smoke Screens generated from them (Volume 4).

5. - Occupational Health and Safety and Environmental Aspects of
Zinc Chloride (Volume 5).

6. - Occupational Health and Safety and Environmental Aspects of
Urea-Formaldehyde Resins (Volume 6).

7. - Occupational Health and Safety and Environmental Aspects of
Cetyl Alcohol (Volume 7X

8. - Environmental Aspects of Diesel Fuels and Fog Oils SGF No. 1
and SGF No. 2 and Smoke Screens generated from them (Volume 8).

The PDS Volume 1 - 4 cover the following subject areas:

1. - Physical and Chemical Properties

2. - Human toxicology including epidemiology

3. - Animal toxicology

4. - Pharmacokinetics

5. - Industrial hygiene and safety practices and standards

6. - Sampling and analysis

7. - Recommendations for further research

The PDS Volume 5 - 7 contain all the above mentioned subjects and in addition
cover environmental aspects of the respective chemicals including the following
topics:

1. - Occurrence, dispersion, and fate in the environment I
2. - Aquatic toxicity
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3. - Phytotoxicity

4. - Effects on domestic animals and wildlife

5. - Environmental impact

The PDS Volume 8 covered the environmental aspects of diesel fuel and fog
oils, SGF No. 1 and SGF No. 2. The table of contents of all the PDS are included
in Appendix 1. The executive summaries of the eight PDS are included in Appendix
2.

The literature search performed for the preparation of the PDS included
both manual and the computerized sources. In addition, several books, encyclo-
pedias, and review articles were consulted. Personal contacts were made in order
to obtain unpublished relevant information. The complete lists of sources of the
literature search and the personnel contacted for each PDS are included in Appendix
3. Copies of each problem definition study have been distributed according to the
list provided by USAMRDC. The hard copies of the references cited in the problem
definition studies have been provided to the USAMBRDL, Fort Detrick.
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Diesel Fuel (Volume 1)

EXECUTIVE SUMMARY

This report is a literature review (75 references) which covers physical
and chemical properties, analytical methods, experimental animal studies
and occupational health and safety of diesel fuel and the white smoke
generated from it.

Diesel fuel is a refined, distilled petroleum product made from crude oil.
The chemical composition of diesel fuel varies from batch to batch, but the
fuel is required to have certain other properties which have been specified
by the U.S. Armed Forces. Certain additives may be added to improve engine
performance. The smoke which is produced from diesel fuel consists of tiny
oil droplets suspended in air in a concentration great enough to produce a
dense white cloud.

Inhalation of diesel oil smoke may cause lung damage, although further
studies are needed. Irritation of the skin occurs in some individuals who
handle diesel fuel in industry. The skin irritation consists of dryness,

redness and pimples, sometimes severe enough to leave scars. Whether it is
due to an allergy or to carelessness and uncleanliness is uncertain. Swallow-
ing diesel fuel may severely damage the stomach lining. If diesel fuel is
taken into the lungs, severe irritation, coughing, and inability to breathe
may result. The lung condition may clear up or death may occur, especially
in accidents when children drink and choke on diesel fuel. The possible harm-
ful effects to humans during long-term exposure to diesel fuel white smoke
have not been studied.

In studies on experimental animals, diesel fuel white smoke produced
reduced ability to fight infection in rats, as well as loss of coordination,
tiredness, and dry flaking skin. Rats fed diesel fuel developed abnormal
blood, liver damage, and some died. When rat skin was painted with diesel
fuel, pimples, hair loss and peeling of skin occurred. Some diesel fuel
batches caused skin cancer after painting the fuel repeatedly on mouse skin.
No studies are reported for effects of diesel fuel on reproduction in animals.

When taken into the body, some of the aromatic compounds of diesel fuel
are metabolized in the liver. Arene oxides, formed as intermediates in the
metabolism, may be cancer producing or cause mutations. Diesel fuel may be
excreted from the body in the urine, or exhaled from the lungs.

Persons who may be exposed to diesel fuel white smoke should be protected
from breathing the smoke and getting it in eyes, on skin and hair. Medical
examinations should be provided to check for lung problems, skin problems or
other disturbances in persons exposed to the smoke.
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Phosphorus Smoke Compounds (Volume 2)

EXECUTIVE SUNMIAJRY

This literature review (100 references) discusses the occupational health
and safety of phosphorus smoke compounds ,hich are ust'd by the U.S. Armed
Forces to produce smoke screens. These five compounds are white phosphorus,
red phosphorus, butyl rubber/red phosphortus, butyl rubber/white phosphorus,
and epoxy white phosphorus.

To make butyl rubber/red phosphorus, red phosphorus is combincd with
styrene-butadiene rubber (butyl rubber). White phosphorus also combines with
styrene-butadiene rubber to make butyl rubber/white phosphorus, which is
also called plasticized white phosphorus. Epoxy white phosphorus is made
from white phosphorus and Bisphenol A-epichlorohydrin, an epoxy resin.

There are no acceptable reports on the dangers of red phosphorus to the
health of humans or animals.

White phosphorus causes severe skin burns upon contact with the skin.
Breathing white phosphorus vapors can damage the lungs and liver. If white
phosphorus is eaten (children may eat it accidently in roach poison) it may
cause garlic taste, vomiting and damage to the stomach and the rest of the
digestive tract. Death may occur in 12 hours. If the person lives, after a
few days the patient may sicken and begin vomiting again, and this means that
there may be damage to the kidneys, liver and digestive tract.

When white phosphorus fumes are inhaled repeatedly, in industry, damage
to the jawbone, teeth, and other bones is reported. Also there may be blood
disorders and abnormal urine.

In animals, eating of white phosphorus causes liver damage and death.
Placing it on skin of rabbits caused deaths to many of them in 3 days. It
did not produce eye irritation or skin allergy in rabbits. Liver, kidney and
blood changes occurred. Long-term animal studies with white phosphorus have
caused retarded growth and damage to bones, liver, kidneys and brain. The
ability of white phosphorus to produce cancer in animals, mutations in bacteria,
or to harm unborn offspring is not known.

When smoke screens are made from burning phosphorus smnke compounds, humans
who breathe the smoke may begin coughing, and develop sore throats, runny noses
and may have trouble breathing after 15 minutes of breathing the smoke. They
recover in a few days if they stop breathing smoke. In animal experiments,
breathing the same smoke caused lung congestion, and liver and kidney damage.

Mice which breathed burning styrene-butadiene rubber died of asphyxiation
from carbon monoxide. There are no experiments reported to test the hazards
of breathing butyl rubber/phosphorus smoke screens, or the epoxy white phos-
phorus smoke screen. Also, there is no information on the ability of the
butyl rubber/phosphorus or epoxy white phosphorus smoke to produce cancer,
mutations or to harm unborn offspring.
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In industries where'persons work around white phosphorus, protection from
burns to the eyes and skin is important. Gas masks are necessary to avoid
breathing large amounts of white'phosphorus fumes. White phosphorus is also
a fire hazard because it will burn if it is exposed to room air. The fire can
be extinguished with sand or water. Persons working with white phosphorus
should be examined routinely for damage to the teeth and jawbone, and have
blood and urine tests done.
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TNT (Volume 3)

EXECUTIVE SUMMY

This literature review (224 references) discusses various topics re-
lated to occupational health and safety of TNT, an explosive used in bombs,
shells and grenades. It is a yellow powder and crystals at room temperature,
and can be stored at room temperature for 20 years without decomposing.

Manufacture of TNT creates harmful fumes of TNT and other gases. Breath-
ing the fumes can cause sore throat, sneezing or choking, and lung damage
may occur, with recovery after several days. Workers who are exposed to
TNT by breathing fumes or getting TNT on the skin may experience harmful ef-
fects including liver malfunction, decreased ability of the bone marrow to
make blood cells, and death. TNT may also damage the heart, blood vessels,
kidneys, pancreas, and possibly cause cataracts. Skin rash and redness may
develop on the hands and forearms, collar area and ankles. Nausea and vomit-
ing and stomach pains also are reported. The color of urine of persons with
TNT poisoning is darker than normal, and may be red, but not bloody. Re-
moval of the worker from all TNT fumes is important in treatment of TNT 4poisoning. Deaths are usually due to liver or blood disease. OSHA requires

that workers in TNT plants are not exposed to more than 1.5 mg/m 3 of TNT in
air, but disease still appears in some workers. The U.S. Army has lowered
its acceptable TNT level to half of this amount, 0.5 mg/m 3 of TNT, in order
to provide grpater protection to exposed workers.

In animals, cats are more sensitive to TNT toxicity than rabbits, rats
and monkeys. Liver-disease and blood disease appear in animals exposed to
TNT fumes. Dogs fed TNT showed no disease other than vomiting. Dogs which
inhaled TNT fumes lost weight, and had vomiting and diarrhea and some blood
problems but no lver disease. TNT cancer has not been reported in labora-
tory animals or humans exposed to TNT. But TNT did cause mutations in bacteria
and chromosomal abnormalities in bone marrow cells of rats. The effect of
TNT on reproduction is not known.

TNT can be absorbed into the body through skin, but much less enters
the body by breathing fumes than through the skin. When fumes enter the
mouth there is a bitter taste. The liver breaks down TNT which enters the
body, and these breakdown products of TNT are found in urine but not in feces.

Bacteria also can degrade TNT in waste water. Sunlight causes TNT to
decompose in water, and gives the water a pink or red color. Organisms
living in water can be harmed by TNT waste which is disposed in the water.

Persons working in TNT plants should not be exposed to TNT in air in
concentrations above the OSHA limit. They should get medical examinations
routinely and tests for blood and liver function, in order to detect signs
of TNT disease early enough to cure the worker. Clean work clothes and
showers after work may help avoid TNT skin contamination, and safety glasses,
face shields and other protection are important.

The effects of TNT on reproduction and on unborn offspring, cancer from
TNT, and eye cataract from TNT, are some topics which need to be studied.
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Fog Oils (Volume 4)

EXECUTIVE SUMMARY

This literature review (144 references) discusses the problems related to

fog oil exposure of humans and other mammals including rats, mice, guinea pigs,
dogs, cats, hamsters, livestock and rhesus monkeys. There are two fog oils:
SGF No. 1 and SGF No. 2. SGF No. 1 fog oil is a fuel oil distilled from crude
petroleum, very similar to home heating oil, diesel fuel and some kerosenes.
SGF No. 2 fog oil is a lubricating oil originating from crude petroleum, very
similar to S.A.E. 10 motor oil and some industrially used lubricants and cutting
oils. Its yellow color indicates that it is less refined than white mineral
oil, a once commonly used laxative. Both fog oils can be used in smoke pots
and mechanical smoke generators which produce dense white smoke screens. The
smoke is actually made up of microdroplets of fog oil.

Army personnel who worked under fog oil smoke screens in World War II
may be examined to learn whether or not there are long-term health hazards from
fog oil smoke. In industry, workers exposed to lubricating oil mists frequently
have skin conditions such as acne. Skin cancer also has been reported in these
workers, as well as other cancers in the lung and throat. On the other hand,
workers exposed on the job to heating or fuel oil mists usually complain only
of skin irritations.

The inhalation of oil mists of SGF No. 1 fog oil caused lung tumors in
mice and stomach tumors in monkeys. The oil accumulated in the lungs, but did
not usually cause pneumonia. When exposed to oils similar to SGF No. 1, ani-
mals have developed pneumonias, adverse effects on the blood and bone marrow,
skin and eye irritation and hair loss, and death at high doses.

Laboratory animals exposed to lubricating oils like SGF No. 2 have de-
veloped skin and lung tumors. Breathing of oil mists caused oil to accumulate
in the lungs. In addition, pneumonia, adverse effects on the liver, spleen,
kidneys, colon, skin and heart have sometimes resulted.

Although information on the ways in which the body absorbs, metabolizes,
stores and excretes the fog oils is incomplete, it is established that mutagenic
substances are formed in the enzymatic breakdown of some aromatic petroleum
hydrocarbons found in SGF No. 2 type oils.

Recommendations for the further study of adverse effects of fog oils in
occupationally exposed humans and in laboratory animals include evaluations of
carcinogenicity and other long-term effects. There is a need to measure the
air concentrations of fog oil smoke produced from smoke generators or smoke
pots during present-day military smoke screening operations. It is also recom-
mended that individuals who are exposed to the fog oil smoke screens have pro-
tection against breathing the smoke and against wearing oily clothing next to
the skin or scalp.

Nethods of collection of fog oil smoke in the air and measuring the air
concentration of fog oil are presented. In animal experiments, it is useful
to measure the accumulation of oil in the lungs and other parts of the body
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after fog oil exposures. Appropriate methods to make this oil more visible and
to measure its accumulation in various organs are included.

The environmental impact of using fog oil smoke screens is presented as 4

a separate document included in this series of reports.
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Zinc Chloride (Volume 5)

EXECUTIVE St-^-.ARY

Zinc chloride is a white, odorless compound which readily dissolves in

water. It has been used by the military as a smoke screen to protect per-

sonnel, in metal and textile industries, and for fire-fighting exercises

among others.

Zinc chloride smoke is a potential health hazard, especially when gen-

erated in an enclosed space with inadequate ventilation. Persons breathing in

high concentrations suffer severe pulmonary irritation. The lungs can become

filled with fluid and the lung tissue may be destroyed. Extended exposure to

high concentrations can be fatal. Skin contact with aqueous zinc chloride solu-

tions causes severe burns especially if contact occurs around a pre-existing

wound. Oral intake of zinc chloride paste by a child was reported to produce

corrosive gastritis and liver necrosis, and proved fatal. Eye and nose con-

tamination with zinc chloride by 2 workers caused burns on the eyes, permanently

impaired vision, and permanent loss of the sense of smell.

Laboratory dogs exposp 1 o high concentrations of zinc chloride smoke

developed fluid in their luiwgs. Application of a solution of zinc chloride

to the shaved skin of _,uliea pigs slowed growth but did not cause deaths.

However, an injection of a zinc chloride solution into the abdomens of guinea

pigs caused the deaths of 8 out of 10 animals in one week; 6 died within 24

hours. Prolonged oral intake of a solution of zinc chloride in addition

to a'diet deficient in pantothenic acid, caused vitamin deficiency symptoms

and retarded growth in rats. In another study, prolonged oral intake of zinc

chloride did not affect reproduction and normal young were born. Rats given

intraperitoneal injections of zinc chloride for several weeks developed kidney

and nerve cell injuries and abnormalities.

There have been no reported cases of carcinogenicity due to zinc chloride

exposure in humans. Except for the ability to induce tumors by intratesticular

injections in fowl, no evidence exists that zinc chloride is carcinogenic in

animals by oral or intraperitoneal routes of administration.

No evidence exists in the literature that zinc chloride is mutagenic. Zinc

chloride has produced teratogenic effects when injected into the yolk sacs of

chicken eggs.

Zinc chloride is toxic to freshwater and marine organisms. The toxic

concentrations of zinc chloride to fishes vary with species and water conditions.

However, concentrations as low as 0.17 mg/. of zinc chloride in water have been

found to be lethal. In the embryos of clams, sand dollars, and sea urchins,

zinc chloride induced mortalities and abnormal development.

Exposure to zinc chloride and gamma radiation, alone or in combination,

decreased the survival of a strain of bacteria. Immersion of corn and tomato

leaves and cauliflower, lettuce, and carrot cultures into zinc chloride solu-

tions caused leaf injury and inhibited growth. Zinc is required for normal

plant growth but excess concentrations can accumulate and have toxic effects.
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Zinc is absorbed through the skin and gastrointestinal tract as evidenced
by experiments with radioactive zinc chloride in man and animals. Absorbed
zinc is distributed in the tissues with the highest concentrations being
found in the liver. The primary route of excretion of zinc was through the feces.
In experiments with aquatic organisms, radioactive zinc6 5 was distributed in
the tissues of clams, mussels, and sea urchins.

Zinc can accumulate in plants, aquatic organisms, domestic animals and
wildlife which are consumed by humans. These represent a possible route for
the accumulation of zinc in the food chain. Zinc occurs naturally in rocks,
water, plants, animals and man. It is dispersed in the environment by zinc
chloride smoke screens and by various industries. Several factors, such as
soil condition and climate determine the subsequent movement of zinc and
its fate in the environment.

Zinc chloride is produced as a smoke from HC (hexachloroethane) smoke
pots. HC smoke mix is a solid mixture of grained aluminum, zinc oxide, and

hexachloroethane in percentages of 6.68, 46.66, and 46.66, respectively. The
environmental impact of this zinc chloride cloud and resultant fallout are

subsequently reviewed.

35
35 !

______________________ ______________________________________



Urea-formaldehyde (Volume 6)

EXECUTIVE SUMMARY

The literature review (88 references) discusses the occupational health
and safety of urea-formaldehyde resins.

Urea-formaldehyde resins are thermosetting plastics used extensively in
adhesive, molding, laminating, coating, insulation, textile and paper treat-
ment. These resins are a mixture of condensation products of urea and for-
maldehyde. The composition and structure of these products depend on: a)
conditions of the reaction, b) degree of polymerization, and c) molar ratio
of the two components. The foam form of the resin is prepared by the inter-
action of urea and formaldehyde in the presence of a catalyst and a surfactant.

Low molecular weight products exist either as a water-soluble viscous
liquid or a white powdery solid. These are converted by heat or acid into high
polymeric forms which are water-insoluble amorphous solids. These two groups
of resins will be discussed separately.

The high polymeric forms ot the resins are colorless, transparent, odor-
less and tasteless solids, insoluble in cold water, cold dilute acids or
alkalis. They are not affected by common organic solvents, oil or grease,
but are decomposed in boiling water or in hot strong acids or alkalis. No
studies on their effects on birds, aquatic organisms or wildlife are found
in the literature. When the resins are ingested by animals, they are ex-
creted in the feces without being metabolized. Since they are very stable
under ambient conditions, accumulation in the environment is expected.

The low molecular weight condensation products, on the other hand, have
quite different properties and effects. They are soluble in water and alcohol
and decompose easily with the release of for-maldehyde, which is the main cause
of toxic effects.

Formaldehyde is highly irritating to eyes, skin, and mucous membrane.
It is generated (1) during manufacture of the resins because it is one of the
components, (2) during processing of the resins when heat is applied, such
as molding, laminating, etc., (3) from resin products which contain incompletely
reacted formaldehyde, and (4) from finished products which are not completely
polymerized and decompose slowly to release formaldehyde.

Toxicity studies on urea-formaldehyde resins have focused upon the
effects of formaldehyde which is generated as discussed above. Eye irritation
was reported among factory workers and store employees where resin-treated
fabrics were sold. Dermatoses developed among persons who came into direct
contact with the resins, such as workers engaged in processing the resins
and individuals wearing clothing made from resin-treated fabrics, which con-
tain insufficiently polymerized resin.
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Cetvl Alcohol (Volume 7)

L-CUTIVE SUMARY

Cetyl alcohol, a white, crystalline, waxlike solid with a rose odor, is
insoluble in water but soluble in several organic solvents. It is used in a
wide variety of industrial and consumer products such as cosmetics and pharma-
ceuticals, as an evaporation suppressant on water reservoirs and soils, and
as an antitranspirant on plants.

Contact with cetyl alcohol-treated tent canvas and subsequent application
of skin creams containing an unspecified concentration of cetyl alcohol caused
oozing dermatitis and swelling of the skin in a 28-year-old woman. No other

.human toxicity studies were located.

Inhalation of 2220 mg/m 3 synthetic cetyl alcohol for 6 hours resulted in
the death of all exposed rats. Oral administration of 1Z cetyl alcohol in
charcoal to rats produced a cathartic effect. Ingestion of 2 g/day cetyl
butyrate or 12 g/day of a diet containing 20% cetyl oleate, esters of cetV1
alcohol, induced hyperemia and edema of the intestinal tract, and seborrhea
in rats while administration of 2 g/day cetyl oleate plus tributyrin (glyceryl
tributyrate) induced only hyperemia and edema of the intestinal tract. Oral
administration of 0.25 mg/day cetyl alcohol for 4 months in mice maintained
on a vitamin E deficient diet postponed the onset of the effects of the vitamin
deficiency. Cutaneouu application of an unspecified dose of cetyl alcohol on
the exposed skin of guinea pigs caused slight irritation.

Cutaneous application of cetyl alcohol to the skin of mice pretreated
with dimethyl benzanthracene (DMfA) caused local irritation. One papilloma
was observed in one animal treated with cetyl alcohol and DMBA. The develop-
ment of adenomas, papillomas, and carcinomas was reported following bladder
implantation of an unspecified dose of cetyl alcohol in mice. However, the
tumor-promoting ability of cetyl alcohol is inconclusive since similar results
were observed in controls following bladder implantation of cholesterol pellets.

Cetyl alcohol is absorbed through the intestinal mucosa of mammals. The
alcohol is partly metabolized to palmitic acid and subsequently incorporated
into glycerides, phospholipids, and cholesteral esters. Following oral ad-
ministration of [l-_1 C]cetyl alcohol, the absorbed activity was primarily re-
covered in the lymph lipids. Cetyl alcohol is excreted in the urine as con-
Jugated glucuronic acids, unchanged in the feces, or as expired carbon dioxide.
Fish incorporate dietary cetyl alcohol as the alcohol and palmitic acid into
roe wax esters. The alcohol undergoes oxidation to the corresponding fatty
acid and is then reduced again for incorporation into roe wax esters.

Rapid but transitory increases of several freshwater bacterial popula-
tions were caused by the application of 17,115 or 70,000 kg of cetyl alcohol
to reservoirs as an evaporation suppressant. The bacteria, however, degraded
the cetyl alcohol monolayer and, therefore, the density of the populations
could not be maintained.

Algal populations of reservuira increasedr follev'ing application (17,115
or 70,000 kg) of cetyl alcohol and the growth of sedges along the shoreline was
also enhanced. Soil and foliar application of cetyl alcohol as an anti-
transpfrant depressed groirth and photosynthesis in plants, caused leaf de-
formities, and, in some cases, caused trie ultimate death of treated tissue.
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Cetyl alcohol monolavers on reservoirs or other bodies of water may prevent
the emergence of some insects and could have an adverse effect on their popu-
lations. No mortalities were reported for minnows exposed to 1, 10, 100, or
500 mg/l of cetyl alcohol for 5 days. Rowever, dissolved oxygen depletion and
a rise in temperature due to evaporation reduction may result in stress to
sensitive fish species (species not specified).

Cetyl alcohol occurs naturally as the cetyl ester of palmitic acid in
sperm oil from the head and vertebrae of the sperm whale and is a major com-
ponent of fish roe wax esters. The alcohol is dispersed into the environment
by the industries which utilize or manufacture it and by the use of evapora-
tion suppressants and antitranspirants. Cetyl alcohol can be transported
through soil by several means. In the environment, cetyl alcohol is degraded
by microorganisms (Pseudonmnas, Cozrynefom Alcai•genes, etc.) found in soil
and water. It is oxidized to carbon dioxide. Another degradation have not
been identified.
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Diesel Fuel and Fog Oils (Volume 8)

EXECUTIVE SUNMY

In this report, studies are reviewed on topics related to the environ-
mental damage caused by diesel fuel and fog oils. The oils are used in
U.S. Army smoke screening operations. Both of these petroleum oils, in
sufficient quantity, are toxic to ducks, freshwater and marine fish, clams,
shrimps and other shellfish, algae, soil and water microorganisms, soil and
marine worms, and insects. They cause harmful effects in trees and plants,
such as yellowing of leaves, dwarfing, and interference with photosynthesis
and fruit production. Other effects in animals include contamination of
feathers of ducks, egg abnormalities in quail, equilibrium disturbances in
fish, cancer in soft shell clams and interference with food finding be-
havior in snails and oceanic bacteria.

Oil smoke consists of tiny droplets of fog oil, which are carried as
far as 10 km by air currents before falling back to earth. As the smoke
droplets settle, an oil film forms over soil, bodies of water and plants.
Oil seeps into soil, where it remains to be slowly biotransformed by bac-
teria. Rainfall runoff may carry some oil into drinking water supplies
and other waters. Oil forms a film when it falls on water, and some of the
oil may dissolve in the water, be photolyzed by sunlight, metabolized by
microorganisms in the water and bioconcentrated by organisms living in the
water. In this way the oil can bioaccumulate through secondary consumption,
reaching humans eating fish taken from the contaminated water. The amounts
of fog oil or diesel fuel which contaminate the ground, plants and waters
in smoke screening areas need to be measured in order to present a more
definitive evaluation of the environmental impact of U.S. Army smoke screen-
ing operations. It may be possible to expect fog oil to persist in soil,
harm vegetation and pollute bodies of water sufficiently enough to in-
troduce the oils into the food chain and possibly harm aquatic organisms
feeding or living in smoke screening areas.
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Diesel Fuel (Volume 1)

INFORMATION SOURCES EXAMINED

Computer Searchable Data Bases

1. National Technical Information Services - covering 1964 to present
(searched on 4/4/77)

2. TOXLINE/TOXBACK (searched on 3/29/77)

3. Chemical Condensates - covering 1972 to present (searched on 4/1/77)

4. BIOSIS Previews - covering 1972 to present (searched on 4/8/77)

5. 1SI SCISEARCH -- covering 1974 to present (searched on 4/8/77)

6. CANCERLINE (searched on 5/5/77)

7. NIOSH Technical Information Center file - (received on May 15, 77)

8. American Petroleum Institute file - (received on May 15, 77)

9. Defense Documentation Center - (received on May 15, 77)

Hardbound Secondary References

1. Chemical Abstracts - V.1 (1907) - V.83 (1975).

2. Index Medicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharrrcology,
Occupational Health and Industrial Medicine, Cancer, Environmental
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue #3).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 61
1976)].

Other References Examined

1. Gleason, M. N., R. E. Gosselin, H. C. Hodge, R. P. Smith, Clinical Toxi-
cology of Commercial Products, Williams & Wilkins, Baltimore, 1969, 3rd Ed.

2. Browning, E., Toxicity & Metabolism of Industrial Solvents, Elsevier
Publishing Company, New York, 1965.
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3. API Toxicological Reviews, American Petroleum Institute, New York,
N. Y.

4. Goodman, L. S., A. Gilman, The Pharmacological Basis of Therapeutics,
The Macmillan Company, New York, 1970 (Fourth Edition).

5. Code of Federal Regulations, July 1, 1976.

6. AIHA Hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

7. Parke, D. V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

8. Shepard, T. H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

9. Fishbein, L., Chromatography of Environmental Hazards, Vol. 2,
Elsevier Publishing Company, New York, 1973.

10. Thienee, C. L., T. J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

11. Sax, N. I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

12. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Values for Substances in Workroom
Air, 1971 (Third Edition).

13. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

14. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

15. Committee on the Handbook of Biological Data, National Academy of
Sciences, National Research Council, Washington, D. C., Handbook
of Toxicology, Vol. 1-5, W. B. Saunders Co., Philadelphia, 1959.

16. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Man, Vol. 1-12, WHO, International
Agency for Research on Cancer, Lyon.

17. Patty, F. A. (Ed.), Industrial Hygiene and Toxicology, Interscience
Publishers, New York, 1963, second revised edition, Vol. 2.

18. Hamilton, A., H. L. Hardy, Industrial Toxicology, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).
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19. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

20. Stecher, P. G., Merck Index, Merck & Co., Rahway, N. J., 1968
(Eighth Edition).

21. Arena, J. M., Poisoning-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

22. National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D. C., 1975.

23. National Cancer Institute, Survey of Compounds which have been
tested for Carcinogenic Activity, DHEW Publication No. (NIH) 73-453,
Rockville, Md., 1973 (all volumes through 1972-73 volume).

24. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Technical Information
Institute, Tokyo, 1975.

Organizations Contacted

I* American Petroleum Institute, Washington, D. C.

2. National Institute of Occupational Safety and Health, Cincinnati,

Ohio.

3. U.S. Army Environmental Hygiene Agency, Edgewood Arsenal, Md.

4. U.S. Army Mobility Equipment R&D Center, Fuels & Lubricants,
Petroleum & Materiel Dept., Ft. Belvoir, Va.

5. U.S. Army Fuels & Lubricants Research Laboratory, Southwest Research
Institute, San Antonio, Texas.

6. Naval Environmental Hygiene Center, Cincinnati, Ohio.

7. U.S. Navy Medical R&D Command, National Naval Medical Center,
Bethesda, Md.

8. Advisory Center for Toxicology, National Academy of Sciences,
Washington, D.C.

9. FMC Corporation, Ordnance Engineering Division, San Jose, Calif.

10. Teledyne Continental Motors, General Products Division, Muskegon,
Michigan.
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.Persons Contacted

1. Baker, Lt. Charles,
Bureau of Medicine & Surgery
Dept. of the Navy
Washington, D. C. 20372
(202)-254-4384

2. Baumel, Dr.
NIOSH
Rockville, Maryland
(301)-443-5290

3. Carpenter, Dr. C. P.
Carnegie-Mellon Institute of Research
Carnegie-Mellon University
Pittsburgh, Pa. 15213
(412)-327-1020

4. Crawl, Mr. James
U.S. Naval Environmental Hygiene Center
Cincinnati, Ohio

5. Doptis, Lt. Commander Leigh
Naval Medical R&D Command
National Naval Medical Center
Bethesda, Maryland 20014
(301)-295-1131 or (301)-295-1028

6. Hathaway, Lt. Col. James
U.S. Prmy Environmental Hygiene Agency

.Abirde -n Provingo*Ground, ,Maryland 21010
(301)-671-2304

7. Holdsworth, Dr. Charles, Toxicologist
Health Affairs
American Petroleum Institute
Washington, D. C.
(202)-457-7182

8. Johnston, Mr. Allan
U.S. Army Fuels & Lubricants Research Labs.
Southwest Research Institute
San Antonio, Texas
(512)-684-5111

9. Le Pera, Mr.
Fuels & Lubricants
Petroleum & Materiel Department
U.S. Army Mobility Equipment R&D Center
Ft. Belvoir, VA
(703)-664-3113
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10. Martinez, Miss Clara
American Petroleum Institute
275 Madison Avenue, 9th Floor
New York, N. Y. 10016
(212)-685-1349

11. Miller, Mr. Lester
Chemical Systems Laboratory
Research Division; Toxicology Branch
Aberdeen Proving Ground, Md. 21010
(301)-671-3557

12. Orrel, Mr. John
FHC Corporation
Ordnance Engineering Division
1105 Coleman Ave.
San Jose, Calif. 95108
(408)-289-0111

13. Owens, 11r. Ed
Chemical Systems Laboratory
Research Division; Toxicology Branch
Environmental Toxicology Section
Aberdeen Proving Ground, lId. 21010
(301)-671-2129

14. Richardson, Lt.
Ft. Sheridan, Illinois
(312)-926-2258

15. Stokinger, Dr. Herbert
Chief Toxicologist
NIOSH
Cincinnati, Ohio 45202
(513)-684-8392

16. Taft, Mr. Richard
NIOSH
DTS, COSHI, IRAS, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226

17. Wilson, Mr. Richard
Teledyne Continental Motors,
General Products Division
76 Getty Street,
Muskegon, Michigan 49442
(616) - 734-2867

18. Winstead, Dr. Jack
Advisory Center for Toxicology
National Academy of Sciences
Washington, D. C.
(202)-393-8100
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Phosphorus Smoke Compounds (Volume 2)

INFORMATION SOURCES EXAMINED

Computer Searchable Data Bases

1. National Technical Information Services - covering 1964 to present
(searched on 4/4/77).

2. Toxline/Toxback (searched on 3/29/77)

3. Chemical Condensates - covering 1972 to present (searched on 4/1/77)

4. BIOSIS Previews - covering 1972 to present (searched on 4/8/77)

5. ISI SCISEARCH - covering 1974 to present (searched on 4/8/77)

6. CANCERLINE (searched on 5/5/77)

7. NIOSH Technical Information Center file - (received on 5/15/77)

8. Defence Documentation Center - (received on. 5/15/77)

Hard Bound Secondary References

1. Chemical Abstracts - V. 1 (1907) - V. 83 (1975).

2. Index Medicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,
Occupational Health and Industrial Medicine, Cancer, Environmental
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue #3).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 61
(1976)].

Other References Examined

1. Gleason, M.N., R.E. Gosselin, H.C. Hodge, R.P.Smith, Clinical Toxicology
of Commercial Products, Williams & Wilkins Co., Baltimore, 1969
(Third Edition).

2. Browning, E., Toxicity & Metabolism of Industrial Metals, Elsevier
Publishing Company, New York, 1965.

3. Goodman, L.S., A. Gilman, The Pharmacological Basis of Therapeutics,
The Macmillan Company, New York, 1970 (Fourth Edition).
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4.. Code of Federal Regulations, July 1, 1976.

5. AIHA hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

6. Parke, D.V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

7. Shepard, T.H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

8. Fishbein, L., Chromatography of Enviromental Hazards, Vol. 1-3,
Elsevier Publishing Company, New York, 1973.

9. Thienes, C.L., T.J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

10. Sax, N.I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

11. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Value for Substances in Workroom
Air, 1971 (Third Edition).

12. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

13. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Committee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.B. Saunders Co., Philadelphia, 1959.

15. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Man, Vol. 1-12, WHO, International
Agency for Research on Cancer, Lyon.

16. Patty, F.A. (Ed.), Industrial Hygiene and Toxicology, Interscience
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., H.L. Hardy, Industrial Toxicology, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).

18. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

19. Windholz, M. (ed); Merck Index, Merck & Co., Rahway, N.J. 1976
(Ninth Edition).
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20. Arena, J.M., Poisoning-Toxicology-Symptoms-Treatments, Ch..rles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

21 National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1975.

22. National Cancer Institute, Survey of Compounds which have been
tested for Carcinogenic Activity, DHEW Publication No. (NIH) 73-453,
Rockville, Md., 1973.

23. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Technical Information
Institute, Tokyo, 1975.

Organizations Contacted

1. National Institute of Occupational Safety and Health, Cincinnati,
Ohio.

2. U.S. Army Environmental Hygiene Agency, Aberdeen Proving Ground, Md.

3. Naval Environmental Hygiene Center, Cincinnati, Ohio.

4. U.S. Navy Medical R&D Command, National Naval Medical Center,
Bethesda, Md.

5. Monsanto Chemical Co., New York, N. Y.

6. Pine Bluff Arsenal, Pine Bluff, Arkansas.

Persons Contacted

1. Baker, Lt. Charles,
Bureau of Medicine & Surgery
Dept. of the Navy
Washington, D.C. 20372
(202)-254-4384

2. Baumel, Dr.
NIOSH
Rockville, Maryland
(301)-443-5290

3. Crawl, Mr. James
U.S. Naval Environmental Hygiene Center
Cincinnati, Ohio

4. Doptis, Lt. Commander Leigh
Naval Medical R&D Command
National Naval Medical Center
Bethesda, Maryland 20014
(301)-295-1131 or (301)-295-1028
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5. Hathaway, Lt. Col. James
U.S. Army Environmental Hygiene Agency
Aberdeen Proving Ground, Maryland
(301)-671-2304

6. Miller, Mr. Lester
Chemical Systems Lab.
Research Division, Toxicology Branch
Aberdeen Proving Ground, Md. 21010
(301)-671-3557

7. Owens, Mr. Ed
Chemical Systems Lab.
Research Division, Toxicology Branch,
Enviroiaental Toxicology Section,
Aberdeen Proving Ground, Md. 21010
(301)-671-2129

8. Taft, Mr. Richard
NIOSH
DTS, COSHI, IRAS, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226
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TNT (Volume 3)

INFOaMATION' SOURCES EXAM I::ED

Ct~niyuter SL.archablh± D.tta :e

1. National Technical Inforcation Services - covering 196' to present

(searched on 4/4/77).

2. Toxline/Toxback (searched on 3/29/77)

3. Chemical Condensates - covering 1972 to present (searched on 4/1/77)

4. BIOSIS Previews - covering 1972 to present (searched on 4/8/77)

5. ISI SCISEARCH - covering 1974 to present (searched on 4/8/77)

6. CANCERLINE (searched on 5/5/77)

7. NIOSH Technical Information Center file - (received on 5/15/77)

8. Defence Documentation Center - (received on 5/15/77)

Hard Bound Secondary References

1. Chemical Abstracts - V. 1 (1907) - V. 83 (1975).

2. Index Mledicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,

Occupational Health and Industrial Medicine, Cancer, Environmental

Health and Pollution Control (covering Vol. I through last volume

available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue f3).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 61

(1976)].

Other References ExamLned

1. Gleason, M.N., R.E. Gosselin, H.C. Hodge, R.P.Smith, Clinical Toxicology

of Coiunercial Products, Williams & Wilkins Co., Baltimore, 1969

(Third Edition).

2. Browning, E., Toxicity & Metabolism of Industrial Metals, Elsevier
Publishing Company, New York, 1965.

3. Goodman, L.S., A. Gilman, The Pharmacological Basis of Therapeutics,
The Hacmillan Company, New York, 1975 (Fifth edition). I
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4. Code of Federal Regulations, July 1, 1976.

5. AIHA hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion, Sept.-Oct. 1964.

6. Parke, D.V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

7. Shepard, T.H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

8. Fishbein, L., Chromatography of Enviromental Hazards, Vol. 1-3,
Elsevier Publishing Company, New York, 1973.

9. Thienes, C.L., T.J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

10. Sax, N.I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

11. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Value for Substances in Workroom
Air, 1971 (Third Edition).

12. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

13. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Committee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.B. Saunders Co., Philadelphia, 1959.

15. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Man, Vol. 1-12, WHO, International
Agency for Research on Cancer, Lyon.

16. Patty, F.A. (Ed.), Industrial Hygiene and Toxicology, Interscience
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., H.L. Hardy, Industrial Toxicology, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).

18. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

19. Windholz, M. (ed); Merck Index, Merck & Co., Rahway, O.J. 1976
(Ninth Edition).
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20. Arena, J. M., Poisoning-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

21. National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1976.

22. National Cancer Institute, Survey of Compounds which have been tested
for Carcinogenic Activity, Public Health Service Publication No. 149,
Rockville, Md., 1970-1971 Volume.

23. The International Technical Information Institute, Toxic and Hazardous
Industrial Chemicals Safety Manual for Handling and Disposal with
Toxicity and Hazard Data, International Technical Information Institute,
Tokyo, 1975.

Organizations Contacted

1. National Institute of Occupational Safety and Health, Cincinnati, Ohio.

2. U. S. Army Environmental Hygiene Agency, Edgewood Arsenal, Md.

3. Naval Environmental Hygiene Center, Cincinnati, Ohio.

4. U.S. Navy Medical R&D Command, National Naval Medical Center, Bethesda, Md.

Persons Contacted

1. Crawl, Mr. James
U.S. Naval Environmental Hygiene Center
Cincinnati, Ohio

2. Doptis, Lt. Commander Leigh
Naval Medical R&D Command
National Naval Medical Center
Bethesda, Maryland 20014
(301) 295-1131 or (301.) 395-1028

3. Hathaway, Lt. Col. James
U.S. Army Environmental Hygiene Agency
Edgewood Arsenal, Maryland
(301) 671-2304

4. Miller, Mr. Lester
Chemical Systems Lab.
U.S. Army Environmental Hygiene Agency
Edgewood Arsenal, Maryland
(301) 671-3557

5. Owens, Mr. Ed
Chemical Systems Lab.
U.S. Army Environmental Hygiene Agency
Edgewood Arsenal, Maryland
(301) 671-2129
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6. Taft, Mr. Richard
NIOSH
DTS, COSHI, IRAS, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226
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Fog Oils _(Volume 4)

INFORMATION SOURCES EXAMINED

Computer Searchable Data Bases

1. National Technical Information Services - covering 1964 to present
(searched on 4/4/77)

2. TOXLINE/TOXBACK (searched on 3/29/77)

3. Chemical Condensates - covering 1972 to present (searched on 4/1/77)

4. BIOSIS Previews - covering 1972 to present (searched on 4/8/77)

5. ISI SCISEARCH - covering 1974 to present (searched on 4/8/77)

6. CANCERLINE (searched on 5/5/77)

7. NIOSH Technical Information Center file - (received on May 15, 77)

8. American Petroleum Institute file - (received on May 15, 77)

9. Defense Documentation Center - (received on May 15, 77)

Hardbound Secondary References

1. Chemical Abstracts - V.1 (1907) - V.83 (1975).

2. Index Medicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Hedica - sections entitled TozioOZOgM and Pharmacology,
OccupationaZ Health and InduatriaZ Medici.ne, Cancer, ThwironmentaZ
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue #3).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 61
1976)].

Other References Examined

1. Gleason, M. N., R. E. Gosselin, H. C. Hodge, R. P. Smith, Clinical Toxi-
cology of Commercial Products, Williams & Wilkins, Baltimore, 1969, 3rd Ed.

2. Browning, E., Toxicity & Metabolism of Industrial Solvents, Elsevier
Publishing Company, New York, 1965.
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3. API Toxicological Reviews, American Petroleum Institute, New York,
No Y.

4. Goodman, L. S., A. Gilman, The Pharmacological Basis of Therapeutics,
The Macmillan Company, New York, 1970 (Fourth Edition).

5. Code of Federal Regulations, July 1, 1976.

6. AIHA Hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

7. Parke, D. V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

8. Shepard, T. H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

9. Fiabbein, L., Chromatography of Environmental Hazards, Vol. 2,
Elsevier Publishing Company, New York, 1973.

10. Thienea• C. L., T. J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

11. Sax, N. I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

12. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Values for Substances in Workroom
Air, 1971 (Third Edition).

13. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

14. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

15. Committee on the Handbook of Biological Data, National Academy of
Sciences, National Research Council, Washington, D. C., Handbook
of Toxicology, Vol. 1-5, W. B. Saunders Co., Philadelphia, 1959.

16. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Man, Vol. 1-12, WHO, International
Agency for Research on Cancer, Lyon.

17. Patty, F. A. (Ed.), Industrial Hygiene and Toxicology, Interscience
Publishers, New York, 1963,. second revised edition, Vol. 2.

18. Hamilton, A., H. L. Hardy, Industrial Toxicology, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).
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19. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

20. Stecher, P. C., Merck Index, Merck & Co., Rahway, N. J., 1968
(Eighth Edition).

21. Arena, J. M., Poisoning-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

22. National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D. C., 1975.

23. National Cancer Institute, Survey of Compounds which have been
tested for Carcinogenic Activity, DHRE Publication No. (NIH) 73-453,
Rockville, Md., 1973 (all volumes through 1972-73 volume).

24. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Technical Information
Institute, Tokyo, 1975.

Organizations Contacted

1. American Petroleum Institute, Washington, D. C.

2. National Institute of Occupational Safety and Health, Cincinnati,
Ohio.

3. U.S. Army Environmental Hygiene Agency, Edgewood Arsenal, Md.

4. U.S. Army Mobility Equipment R&D Center, Fuels & Lubricants,
Petroleum & Materiel Dept., Ft. Belvoir, Va.

5. U.S. Army Fuels & Lubricants Research Laboratory, Southwest Research
Institute, San Antonio, Texas.

6. Naval Environmental Hygiene Center, Cincinnati, Ohio.

7. U.S. Navy Medical R&D Command, National Naval Medical Center,
Bethesda, Md.

8. Advisory Center for Toxicology, National Academy of Sciences,
Washington, D.C.

9. FMC Corporation, Ordnance Engineering Division, San Jose, Calif.

10. Teledyne Continental Motors, General Products Division, Muskegon,
Michigan.
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11. U.S. Army Defense Fuel Supply Agency, Washington, D.C.

12. Shell Oil Company, Houston, Texas.
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Persons Contacted

1. Baker, Lt. Charles,
Bureau of Medicine & Surgery
Dept. of the Navy
Washington, D. C. 20372
(202)-254-4384

2. Baumel, Dr.
NIOSH
Rockville, Maryland
(301)-443-5290

3. Carpenter, Dr. C. P.
Carnegie-Mellon Institute of Research
Carnegie-Mellon University
Pittsburgh, Pa. 15213
(412)-327-1020

4. Crawl, Mr. James
U.S. Naval Environmental Hygiene Center
Cincinnati, Ohio

5. Doptis, Lt. Commander Leigh
Naval Medical R&D Command
National Naval Medical Center
Bethesda, Maryland 20014
(301)-295-1131 or (301)-295-1028

6. Hathaway, Lt. Col. James
U.S. Army Environmental Hygiene Agency
Edgewood Arsenal, Maryland
(301)-671-2304

7. Holdsworth, Dr. Charles, Toxicologist
Health Affairs
American Petroleum Institute
Washington, D. C.
(202)-457-7182

8. Johnston, Mr. Allan
U.S. Army Fuels & Lubricants Research Labs.
Southwest Research Institute
San Antonio, Texas
(512)-684-5111

9. Le Pera, Mr.
Fuels & Lubricants
Petroleum & Materiel Department
U.S. Army Mobility Equipment R&D Center
Ft. Belvoir, VA
(703)-664-3113
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10. Martinez, Miss Clara
American Petroleum Institute
275 Madison Avenue, 9th Floor
New York, N. Y. 10016
(212)-685-1349

ll.- Miller, Mr. Lester
Chemical Systems Lab.

U.S. Army Environmental Hygiene Agency
Edgevood Arsenal, Maryland
(301)-671-3557

12. Orrel, Mr. John
FM Corporation
Ordnance Engineering Division
1105 Coleman Ave.
San Jose, Calif. 95108
(408)-289-0111

13. Owens, Mr. Ed
Chemical Systems Lab.
U.S. Army Environmental Hygiene Agency
Edgavood Arsenal, Maryland
(301)-671-2129

14. Richardson, Lt.
Ft. Sheridan, Illinois
(312)-926-2258

15. Stokinger, Dr. Herbert
Chief Toxicologist
NIOSH
Cincinnati, Ohio 45202
(513)-684-8392

16. Taft, Mr. Richard
"NIOSH
DTS, COSHI, IRAS, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226

17. Wilson, Mr. Richard
Teledyne Continental Motors,
General Products Division
76 Getty Street,
Muskegon, Michigan 49442
(616) - 734-2867

18. Winstead, Dr. Jack
Advisory Center for Toxicology
National Academy of Sciences
Washington, D. C.
(202)-393-8100 59
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19. Hr. Hall
American Petroleum Institute
Washington, D.C.
(202)-457-7000

20. Mr. Faber
U.S. Army Defense Fuel Supply Agency
Washington, D.C.
(202)-545-6700 or (202)-284-7500

21. Hr. Bob James
U.S. Army Contracting Officer
U.S. Army Defense Fuel Supply Agency
Washington, D. C.
(202)-274-7461

22. Mr. Ivin Biscan
U.S. Government Representative
Shell Oil Company
Houston, Texas
(713)-241-4201

60



Zinc Chloride (Volume 5)

Information Sources Examined

Computer Searchable Data Bases

1 - National Technical Information Services (searched on Oct. 5, 1977)

2 - Toxline/Toxback (searched on September 20, 1977)

3 - Chemical Condensates (searched on September 27, 1977)

4 - ISI SCISEARCH (searched on Oct. 5, 1977)

5 - Cancerline (searched on October 4, 1977)

6 NIOSH Technical Information Center file (received on Oct. 11, 1977)

7 - Defense Documentation Center (received on September 25, 1977)

8 - Enviroline (received on Oct. 11, 1977)

9 - Water Resources Scientific Information Center (WRSIC)
(received on October 6, 1977)

10 - Office of Hazardous Materials/Technical Assistance Data System
(OHM/TADS) (received on October 6, 1977)

11 - Pollution Abstracts (received on Oct. 11, 1977)

12 - AGRICOLA (received on Oct. 17, 1977).
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Hard Bound Secondary References

1. Chemical.Abstracts - V. 1 (1907) - V. 75 (1971).

2. Index Medicus - V.1 (1927) - V.18 (No. 4). 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,
Occupational Health and Industrial Medicine, Cancer, Environmental
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue 13).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 64, #6
(1977)].

6. Zinc Abstracts- V. 28 (1970) - V. 35, #5 (1977).

Other References Examined

1. Gleason, M.N., R.E. Gosselin, B.C. Hodge, R.P.Smith, Clinical Toxicology
of Commercial Products, Willixas & Wilkins Co., Baltimore, 1976
(Fourth Edition).

2. Browning, E., Toxicity & Metabolism of Industrial Metals, Elsevier
Publishing Company, New York, 1965.

3. Goodman, L.S., A. Gilman, The Pharmacological Basis of Therapeutics,

The Macmillan Company, New York, 1975 (Fifth Edition).

4. Code of Federal Regulations, July 1, 1976.

5. AIRA hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

6.o Parke, D.V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

7. Shepard, T.H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

8. Fishbein, L., Chromatography of Enviromental Hazards, Vol. 1-3,
Elsevier Publishing Company, New York, 1973.

9. Thienes, C.L., T.J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

10. Sax, N.I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975. I
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11. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Value for Substances in Workroom
Air, 1971 (Third Edition).

12. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York. 1971-1972.

13. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Comittee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.B. Saunders Co., Philadelphia, 1959.

15. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Man, Vol. 1-15, WHO, International
Agency for Research on Cancer, Lyon.

16. Patty, F.A. (Ed.), Industrial Hygiene and Tox:.cology, Interscience
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., H.L. Hardy, Industrial Toxicolo~y, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).

18. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

19. Windholz, M. (ed); Merck Index, Merck & Co., Habway, N.J. 1976
(Ninth Edition).

20. Arena, J.M., Poisoning-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

21 National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1976.

22. National Cancer Institute, Survey of Compounds which have been

tested for Carcinogenic Activity, DHEW Publication No. (NIH) 73-453,
Rockville, Md., 1973.

23. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Tephnical, Information
Institute, Tokyo, 1975.

24. National Institute for Occupational Safety and Health, Suspected
Carcinogens, Government Printing Office, Washington, D. C., 1976.

25. McKee, J.E., H.W. Wolf (Ed.), Water Quality Criteria, The Resources
Agency of California, State Water Resources Control Board, Publication

I• No. 3-A, Reprint June 1, 1976.
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26. U.S. Environmental Protection Agency, Quality Criteria for Water,
U.S. Environmental Protection Agency, Washington, D. C., Publication
No. EPA-440/9-76-023.

27. Murphy, J.S., Municipal Water Pollution Control Abstracts for 1974,
Office of Research and Development, U.S. Environmental Protection
Agency, Washington, D. C., Publication No. EPA-600/2-75-O05, April
1975.

28. Fairhall, L.T., Industrial Toxicology, The Williams & Wilkins Company,
Baltimore, Maryland, 1957.

29. Sax, N.I. (Ed.), Industrial Pollution, Van Nostrand Reinhold Company,
New York, 1974.

30. Weinstein, L., Teratology and Congenital Malformations, Vol. 1-3,
IFI/Plenum Data Company, New York, 1976.

31. Eisler, R., Annotated Bibliography on Biological Effects of Metals
in Aquatic Environments (No.. 1-567), U.S. Environmental Protection
Agency, Corvallis, Oregon, NTIS Publication No. PB 228 211, 1973.

32. Yopp, J.H., W.E. Schmid, R.W. Holst, Determination of Maximum Per-
missible Levels of Selected Chemicals That Exert Toxic Effects on
Plants of Economic Importance in Illinois, Illinois Institute for
EnvironmentalQuality, 1974, NTIS Publication No. PB-237 654.

33. Eisler, R., M. Wapner, Second Annotated Bibliography on Biological
Effects of Metals on Aquatic Environments, U.S. Environmental
Protection Agency, Narragansett, Rhode Island, 1975, NTIS Publi-
cation No. PB-248 211.

34. U.S. Environmental Protection Agency, Identification of Organic Com-
pounds in Effluents from Industrial Sources, 1975, NTIS Publication
No. PB-241 641.

35. U.S. Environmental Protection Agency, Supplement to Development
Document: Hazardous Substances Regulations, Section 311 of the
Federal Water Pollution Control Act as amended 1972, NTIS Publi-
cation No. PB-258 514, Nov. 1975.
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Organizations Contacted

1. National Institute for Occupational Safety and Health
Division of Criteria Documentation and Standards Development
Rockville, Maryland 20852

2. General Electric Coopany
Schenectady, New York

3. Mallinckrodt, Inc.
Mallinckrodt and Second Streets
St. Louis, Missouri 63147

4. National Institute of Enivronmental Health Sciences
P. 0. Box 12233
Research Triangle Park
North Carolina 27709

5. U.S. Army Ordnance & Chemical Center & School
Chemical Directorate
Aberdeen Proving Ground, Maryland 21005

Persons Contacted

1. Mr. Vernon E. Rose
National Institute for Occupatilonal Safety and Health
Division of Criteria Documentation and Standards Development
Rockville, Maryland 20852
(301)-443-3680

2. Dr. J. J. Ferry
Area Manager
Industrial and Environmental Hygiene
General Electric Company
Schenectady, New York
(518)-385-2604

3. Mr. Roger Hopkins
Mallinckrodt, Inc.
Mallinckrodt and Second Streets
St. Louis, Missouri 63147
(314)-895-5441

4. Dr. Warren T. Piver
National Institute of Environmental Health Sciences
P. 0. Box 12233
Research Triangle Park
North Carolina 27709
(919)-541-3471
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5. Lt. Col. (Retired) James B. Mason
U. S. Army Ordnance & Chemical Center & School
Chemical Directorate
ATTN: ATSL-CLC
Aberdeen Proving Ground, Maryland 21005
(301)-671-2844 or (301)-671-3556

6. Mr. William Russel
Commanding Officer
ATTN: STEAP-PE-E
Aberdeen Proving Ground, Maryland 21005
(301)-278-5622

7. Mr. Richard Taft
National Institute for Occupational Safety and Health
DTS, COSHI, IRS, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226
(513)-684-8328

66



Urea-formaldehyde (Volume 6)

Information Sources Examined

Computer Searchable Data Bases

1 - National Technical Information Services (searched on Oct. 5, 1977)

2 - Toxline/Toxback (searched on September 20, 1977)

3 - Chemical Condensates (searched on September 27, 1977)

4 - ISI SCISEARCH (searched on Oct. 5, 1977)

5 - Cancerline (searched on October 4, 1977)

6 - NIOSH Technical Information Center file (received on Oct. 11, 1977)

7 - Defense Documentation Center (received on September 25, 1977)

8 - Enviroline (received on Oct. 11, 1977)

9 - Water Resources Scientific Information Center (WRSIC)
(received on October 6, 1977)

10 - Office of Hazardous Materials/Technical Assistance Data System
(OHM/TADS) (received on October 6, 1977)

11 - Pollution Abstracts (received on Oct. 11, 1977)

12 - AGRICOLA (received on Oct. 17, 1977).
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Hard Bound Secondary References

1. Chemical Abstracts - V. 1 (1907) - V. 75 (1971).

2. Index Medicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,
Occupational Health and Industrial Medicine, Cancer, Environmental
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue 13).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 64, #6
(1977)].

Other References Examined

1. Gleason, M.N., R.E. Gosselin, H.C. Hodge, R.P.Smith, Clinical Toxicology
of Commercial Products, Willizma & Wilkins Co., Baltimore, 1976
(Fourth Edition).

2. Browning, E., Toxicity & Metabolism of Industrial Metals, Elsevier
Publishing Company, New York, 1965.

3. Goodman, L.S., A. Gilman, The Pharmacoloeical Basis of Therapeutics,

The Macmillan Cpmpany, New York, 1975 (Fifth Edition).

4. Code of Federal Regulations, July 1, 1976.

5. AIHA hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

6. Parke, D.V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

7. Shepard, T.H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

8. Fishbein, L., Chromatography of Enviromental Hazards, Vol. 1-3,
Elsevier Publishing Company, New York, 1973.

9. Thienes, C.L., T.J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

10. Sax, N.I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

11. American Conference of Governmental Industrial Hygienists, Documen-
tation of the Threshold Limit Value for Substances in Workroom
Air, 1971 (Third Edition).
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12. International Labour Office, Encyclopedia of Occupational Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

13. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Committee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.B. Saunders Co., Philadelphia, 1959.

15. World Health Organization, IARC Monographs on the Evaluation of
Car'ninogenic Risk of Chemicals to Man, Vol. 1-15, WHO. International
Agency for Research on Cancer, Lyon.

16. Patty, F.A. (Ed.), Industrial Hygiene and Tox'.cology, Interscience
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., H.L. Hardy, Industrial Toxicology, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).

18. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

19. Windholz, M. (ed); Merck Index, Merck & Co., Kabway, N.J. 1976
(Ninth Edition).

20. Arena, J.H., Poisoning-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

21 National Institute for Occupational Safety and Health, Registry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1976.

22. National Cancer Institute, Survey of Compounds which have been
tested for Carcinogenic Activity, DHEW Publication No. (NIH) 73-453,
Rockville, Md., 1973.

23. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Teahnical Information
Institute, Tokyo, 1975.

24. National Institute for Occupational Safety and Health, Suspected
Carcinogens, Government Printing Office, Washington, D. C., 1976.

25. McKee, J.E., H.W. Wolf (Ed.), Water Quality Criteria, The Resources
Agency of California, State Water Resources Control Board, Publication
No. 3-A, Reprint June 1, 1976.
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26. U.S. Environmental Protection Agency, Quality Criteria for Water,
U.S. Environmental Protection Agency, Washington, D. C., Publication
No. EPA-440/9-76-023.

27. Murphy, J.S., Municipal Water Pollution Control Abstracts for 1974,
Office of Research and Development, U.S. Environmental Protection
Agency, Washington, D. C., Publication No. EPA-600/2-75-005, April
1975.

28. Fairhall, L.T., Industrial Toxicology, The Williams Wilkins Company,
Baltimore, Maryland, 1957.

29. Sax, N.J. (Ed.), Industrial Pollution, Van Nostrand Reinhold Company,
New York, 1974.

30. Weinstein, L., Teratology and Congenital Malformations, Vol. 1-3,
IFI/Plenum Data Company, New York, 1976.

31. Eisler, R., Annotated Bibliography on Biological Effects of Metals
in Aquatic Environments (No.. 1-567), U.S. Environmental Protection
Agency, Corvallis, Oregon, NTIS Publication No. PB 228 211, 1973.

32. Yopp, J.H., W.E. Schmid, R.W. Holst, Determination of Maximum Per-
missible Levels of Selected Chemicals That Exert Toxic Effects on
Plants of Economic Importance in Illinois, Illinois Institute for
Environmental Quality, 1974, NTIS Publication No. PB-237 654.

33. Eisler, R., M. Wapner, Second Annotated Bibliography on Biological
Effects of Metals on Aquatic Environments, U.S. Environmental
Protection Agency, Narragansett, Rhode Island, 1975, NTIS Publi-
cation No. PB-248 211.

34. U.S. Environmental Protection Agency, Identification of Organic Com-
pounds in Effluents from Industrial Sources, 1975, NTIS Publication
No. PB-241 641.

35. U.S. Environmental Protection Agency, Supplement to Development
Document: Hazardous Substances Regulations, Section 311 of the
Federal Water Pollution Control Act as amended 1972, NTIS Publi-
cation No. PB-258 514, Nov. 1975.
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Cetyl Alcohol (Volume 7)

Information Sources Examined

Computer Searchable Data Bases

1 - National Technical Information Services (searched on Oct. 5, 1977)

2 - Toxline/Toxback (searched on September 20, 1977)

3 - Chemical Condensates (searched on September 27, 1977)

4 - ISI SCISEARCH (searched on Oct. 5, 1977)

5 - Cancerline (searched on October 4, 1977)

6 - NIOSH Technical Information Center file (received on Oct. 11, 1977)

7 - Defense Documentation Center (received on September 25, 1977)

8 - Enviroline (received on Oct. 11, 1977)

9 - Water Resources Scientific Information Center (WRSIC)
(received on October 6, 1977)

10 - Office of Hazardous Materials/Technical Assistance Data System
(OHM/TADS) (received on October 6, 1977)

1i - Pollution Abstracts (received on Oct. 11, 1977)

12 - AGRICOLA (received on Oct. 17, 1977).
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Hard Bound Seconlary References

1. Chenical Abstracts - V. 1 (1907) - V. 75 (1971).

2. Index !edicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,
Occupational Health and Industrial Medicine, Cancer, Enviro=nental
Health and Pollution Control (covering Vol. I through last volu=
available in 1976) were examined.

4. .nuguz•" !id- (covering 1940 through 1977, Issue 23).

5.- Biologial Abstracts [covering Vol. 1 (1927) through Vol.. 64, C6
(.977)].

other References Exained-

1. Gleason, M.N. " LE. Gossellu, B.C. Hodge, R.P.Smith, Clinical Toxicology
of Ccuercial Products, Willia.ms & Wilkins Co., Baltimore, 3576

(Fourth Edition)..

2. Browning, E., Toxicit7 and Metabolism of Industrial Solvents,

Elsevier Publishing Company, New York, 1965.

3. Goodzuan, L.S.* A. Glzmanx, The Pbarmacolaoical Basis of Therapeutics.
Thije xacmlan Company, New York,. 1975 (Fifth EditLon).

4. Code of Federal Regula.:ions, July 1, .1976.

5. A-& hyg1ene Guide, Cincinnati, Am.rica InduStrial Hygiene Associa-
tion.

6. Parke, D.V., Biocl-eistry of Foreign Compounds, Pergama Press,
OxfLrd, 1968.

7. Shepard, T.1L, Catalog of Teratogeici Agents, The Johns Hop-ins
University Press, Baltinore, 1973.

8. Pishbein, L., Chromatography of Enviromental Razards, Vol;. 1-3,

Elsevier Publishing Company, New York, 1973.

9. Tbienes, C.L., T.J. Raley, Clinical Toxicology, Lea and Febiger,
aeiph1a, 1972 (Fifth Edition).

10. Sais N.J. , Diangerous Properties of Industril* Materials, van
lostrand Reinhold Co., New York, 1975.

1]. Americen Cmferms el G imcrl a i rlH enits, Docu.n-
ta~tiou Of thu 2bxg&UA Limit VlU*a for Suhutances In Vark==o
Airs M37 Cnh1A diftbal.
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12. International Labour Office, ZncYclopedia of Occu.ationall Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

13. The Chemical Society, Foreign Co=pounds Metabolism in Macmals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Committee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.3. Saunders Co.', Philadelphia,,1959.

15. World Health Organization, IA=C Monographs on the Evaluation of

Carcinogenic Risk of .Chemicals to Man, Vol. 1-15, WHO, International
Agency for Research on Cancer, Lyon.

16. Patty, L.A. (Ed.), Industrial Hygiene and Toxicology, Intersciance
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., H.1. Hardy, Industrial Toxicoloy, Publishing Sciences
Group, Inc., Acton, Mass., 1974 (Third Edition).

18. ILik-Otbmer, Encyclopedia of Chemical Technology, Interscience
publishers, New York, 1972 (Second Edition).

19. Windbolz, M. (ed); Merck Index, Merck & Co., Xattway, N.J. 1976
(Ninth Edition).

20. Arena, J.JL, PoisoninS-Toxicology-Symptoms-Treatments, Charles C.
Thomas Publishar, Springfield, Illi1ois, 1974 (Third Edition)

21 National Institute for Occupational Safety and Health, RegisUtry of
Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1976.

22. National Cancer Institute, Survey of Compounds which have been
tested for Carcinogenic Activity, DHEW Publication No. (NIX) 73-453,
Rockville, Md., 1973.

23. The international Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
vith Toxicity and Hazard Data, International TepFnical Information
Institute, Tokyo, 1975.

24. National Institute for Occupational Safety and Health, Suspected
Carcinogens, GoverUMenMt Printing Office, Washington, D. C.. 1976.

25. McKee, J..., H.N. 9olf (Ed.), Water Quality Criteria, The Resources
Agency of Caif.ornia, State Water Resources Control Board, Publicati•n.
No. 3-A, Reprint Jue 1, 1976.
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26. U.S. Env±ronu-ntal Proteccion Agency, Quali:y C•"•:e-i, Afor Wazar,
U.S. EnvitonMntal Protection Agency, Washington, D. C., Publication,
No. EPA-440/9-7 "023.

27. I•Ylphy, J.S., Xu=Icip&l Wat:e PollutoA Control Abstracts for 1974,
Office of Research and Development, U.S. Eavlronmemta. Protection
Agency, Washington, D. C., Publication No. EPA-600/2-75-005, April
1975.

28. Fa~zhaLl, L.T., ZnutzI -1 Toxicology, The Williani 4 Wilkins Company;
3slta~.'a, zyland, 1957.

29. Sa&, N.T. (Ed.), IndWusatrIat PoLlution, Van Nostrand Reinhold Company,
low Taork, 1974.

30. Weinsttaai, L., Teratology and Congenital MAHlfaatlons, Vol. 1-3,
rr JI'enm Data Company, sew Toaf, 1976. ¶

31. Yopp, 3.L, V.E. ScbmLA, LR. Holst, Determination of Xazmum Per-misgible Lavels'of Selected Chemicals Mat Exert Toxic Effects on
Plants *of Economic mpo-rtance in Illinois, IllUin s Institute for
Eviroullen•-l Quality, 1974; NTIS Publication" No. PB-237 654.

32. U.S. EnPronmental P~otsection Agency, Idintification of Organic Com-
pounds in Effluents frow Industrial Sources, 1975, NTIS Publication
No. P1-241 641.

33. U.S. Envirormental Protection Agency, Supplement to Development
Document: Raza dous Substances Regulations, Section 311 of the

T Fede-al Water Pollution Con:tol Act as amended 1972, MTIS Publi-
cation No. P1-258 514, Nov. 1975.

74



Diesel Fuel and Fog Oils (Volume 8)

Information Sources Examined

Computer Searchable Data Bases

1 - National Technical Information Services (searched on Oct. 5, 1977)

2 - Toxline/Toxback (searched on September 20, 1977)

3 - Chemical Condensates (searched on September 27, 1977)

4 - ISI SCISEARCH.(searched on Oct. 5, 1977)

5 - Cancerline (searched on October 4, 1977)

6 - NIOSH Technical Information Center file (received on Oct. 11, 1977)

7 - Defense Documentation Center (received on September 25, 1977)

8 - Enviroline (received on Oct. 11, 1977)

9 - Water Resources Scientific Information Center (WRSIC)
(received on October 6, 1977)

10 - Office of Hazardous Materials/Technical Assistance Data System
(OHM/TADS) (received on October 6, 1977)

11 - Pollution Abstracts (received on Oct. 11, 1977)

12 - AGRICOLA (received on Oct. 17, 1977).

13 - Petroleum Abstracts (received on flay 15, 1977)
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Hard Bound Secondary References

1. Chemical Abstracts - V. 1 (1907) - V. 75 (1971).

2. Index Medicus - V.1 (1927) - V.18 (No. 4), 1977.

3. Excerpta Medica - sections entitled Toxicology and Pharmacology,
Occupational Health and Industrial Medicine, Cancer, Environmental
Health and Pollution Control (covering Vol. 1 through last volume
available in 1976) were examined.

4. Engineering Index - (covering 1940 through 1977, issue #3).

5. Biological Abstracts - [covering Vol. 1 (1927) through Vol. 64, #6
(1977)].

Other References Examined

1. Cleason, M.N., R.E.'Gosselin, H.C. Hodge, R.P.Smith, Clinical Toxicology
of Commercial Products, Williems & Wilkins Co., Baltimore, 1976
(Fourth Edition).

2. Browning, E., Toxicity and Metabolism of Industrial Solvents,

Elsevier Publishing Company, New York, 1965.

3. Goodman, L.S., A. Gilman, The Pharmacolocical Basis of Therapeutics,

The Macmillan Company, New York, 1975 (Fifth Edition).

4. Code of Federal Regulations, July 1, 1976.

5. ABA hygiene Guide, Cincinnati, American Industrial Hygiene Associa-
tion.

6.- Parke, D.V., Biochemistry of Foreign Compounds, Pergamon Press,
Oxford, 1968.

7. Shepard, T.H., Catalog of Teratogenic Agents, The Johns Hopkins
University Press, Baltimore, 1973.

8. Fishbein, L., Chromatography of Enviromental Hazards, Vol. 1-3,
Elsevier Publishing Company, New York, 1973.

9. Thienes, C.L., T.J. Haley, Clinical Toxicology, Lea and Febiger,
Philadelphia, 1972 (Fifth Edition).

10. Sax, N.I., Dangerous Properties of Industrial Materials, van
Nostrand Reinhold Co., New York, 1975.

11. American Conference of Covernmental Industrial Hygienists, Documen-
tation of the Threshold Limit Value for Substances in Workroom
Air, 1971 (Third Edition).
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12. International Labour Office, Encyclopedia of Occupa:ional Health
and Safety, McGraw-Hill Book Co., New York, 1971-1972.

13. The Chemical Society, Foreign Compounds Metabolism in Mammals,
Vol. 1 & 2, The Chemical Society, London, 1970 and 1972.

14. Committee on the Handbook of Biological Data, National Academy of
sciences, National Research Council, Washington, D.C., Handbook
of Toxicology, Vol. 1-5, W.B. Saunders Co., rhiladelphia, 1959.

15. World Health Organization, IARC Monographs on the Evaluation of
Carcinogenic Risk of Chemicals to Yan, Vol. 1-15, WHO, International
Agency for Research on Cancer, Lyon.

.16. Patty, F.A. (Ed.), Industrial Hygiene and Toxicology, Interscience
Publishers, New York, 1963 (Second Revised Edition).

17. Hamilton, A., .UL. Hardy, Industrial Toxicolo&y, Publishing Sciences
Group, Inc.*, Acton, Mass., 1974 (Third Edition).

18. Kirk-Othmer, Encyclopedia of Chemical Technology, Interscience
Publishers, New York, 1972 (Second Edition).

19. Windholz, M. (ed); Merck Index, Merck & Co., Haubway, N.J. 1976
(Ninth Edition).

20. Arena, 3.M., Poisoning-Toxicology-SympEoms-Treatments, Charles C.
Thomas Publisher, Springfield, Illinois, 1974 (Third Edition)

21 National Institute for Occupational Safety and Health, Registry of

Toxic Effects of Chemical Substances, Government Printing Office,
Washington, D.C., 1976.

22. National Cancer Institute, Survey of Compounds vhich have been
tested for Carcinogenic Activity, DHEW Publication No. (NIH) 73-453,
Rockville, Md., 1973.

23. The International Technical Information Institute, Toxic and Hazard-
ous Industrial Chemicals Safety Manual for Handling and Disposal
with Toxicity and Hazard Data, International Tephnical Information
Institute, Tokyo, 1975.

24. National Institute for Occupational Safety and Health, Suspected
Carcinogens, Government Printing Office, Washington, D. C., 1976.

25. McKee, J.E., H.W. Wolf (Ed.), Water Quality Criteria, The Resources
Agency of California, State Water Resources Control Board, Publication
No. 3-A, Reprint June 1, 1976.
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26. U.S. Environmental Protection Agency, Quality Criteria for Water,
U.S. Environmental Protection Agency, Washington, D. C., Publication
No. EPA-440/9-76-023.

27. Murphy, J.S., Municipal Water Pollution Control Abstracts for 1974,
Office of Re!earch and Development, U.S. Environmental Protection
Ageacy, Washington, D. C., Publication No. EPA-600/2-75-005, April
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Organizations Contacted

1. National Institute for Occupational Safety and t!ealth
Division of Criteria Documentation and Standards Develorment
Rockville, M1aryland 20852

2. U. S. Army Ordnance and Chemical Center and School
Chemical Directorate
Aberdeen Provitig Ground, 1aryland 21005

Persons Contacted

1. 11r. Vernon E. Rose
National Institute for Occupational Safety and Health
Division of Criteria Documentation and Standards Development
Rockville, Maryland 20852
(301)-443-3680

2. Lt. Col. (Retired) Jamgs B. Mason
U. S. Army Ordnance and Chemical Center and School
Chemical Directorate
ATT1: ATSL-CLC
Aberdeen Proving Ground, laryland 21005
(301)-671-2844 or (301)-671-3556

3. kr William Russel
Coimnanding Officer
ATTN: STEAP-PE-E
Aberdeen Proving Ground, Maryland 21005
(301)-278-5622

4. Mr. Richard Taft
National Institute for Occupational Safety and Health
DTS, COSHIl, C-19
4676 Columbia Parkway
Cincinnati, Ohio 45226
(513)-684-8328
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Fort Detrick, Frederick, MD 21701
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ATTN: DDC-TCA
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Alexandria, Virginia 22314

1 Copy Dean
School of Medicine
Uniformed Services University of the
Health Sciences
4301 Jones Bridge Road
Bethesda, Maryland 20014

i Copy Superintendent
Academy of Health Sciences, US Army
ATTN: AHS-COM
Fort Sam Houston, Texas 78234
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